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The purpose of this study was to develop a
method for enumerating the number of bacteria
in human skin with regard to depth in the stra-
tum corneum as well as area. None of the many
methods employed to date can accomplish this
purpose. Such a method should find use in the
study of the flora of both normal and pathological
skin, and in the comparative evaluation of skin
The microorganisms on and in the skin consti-
tute an important source of infection in both
accidental and surgical wounds. Price (1) divided
the flora of the skin into two groups, the transient
flora and the resident flora. The transient flora
varies tremendously in numbers and kinds, and is
found on the surface of the skin. The residents
form the more stable, normal population of the
skin, and although their numbers decline with
depth in the skin, some bacteria may be found in
the deeper layers of the epidermis. The source of
the resident flora was discovered by Lovell (2) to
be the sebaccous glands. He removed sections of
skin, incubated them for 6 hours in a moist cham-
ber to permit the number of bacteria to increase,
sectioned and stained them, and studied them
microscopically. Evans et at. (3), in a careful and
extensive study of the bacteriology of normal
skin, showed that the bacterial count of the skin
varies tremendously from individual to individ-
ual, and, from time to time on the same individ-
ual. Also they noted that the count was much
higher in areas well supplied with sebaceous
glands, in confirmation of the conclusions of
Lovell. The resident flora was found to consist of
the anaerobic or microaerophilic Corynebacterium
acnes, Staphylococcus epidermidis, and a few aero-
bic diphtheroids. The anaerobcs outnumbered the
aerobcs 10 to 100 fold in most cases. Total counts
varied from 6 to 865,000 per cm2. Bathing fre-
quency had no effect on counts. Pachtman et at.
(4), using similar methods, compared the bac-
terial flora of normal individuals with those hav-
ing seborrheic dermatitis. They found no signifi-
cant differences, and confirmed the work of Evans
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et at. in that anaerobes predominated, and counts
varied widely—from as low as 1 to about 1,000,-
000 per cm2. Most of the counts in the deltoid and
scapular areas ran from 100 to 1000 per cm2.
The methods which have been used to study the
number of bacteria in skin are of three general
types: impression methods, scrubbing or scraping
methods, and biopsy methods. Among the first
type are those of Verdon (5) who employed one-
inch square blocks of velvet, pressed them to the
skin, and then onto an agar plate, and Ulrich (6)
who pressed blood-agar plates directly against the
surface to be sampled. These methods enumerate
only bacteria on the surface of the skin. Scrubbing
and scraping methods give some idea of the deeper
flora, since several layers of cells are generally re-
moved from the stratum corneurn. Evans et at. (3)
scraped the skin with a sharp scalpel, ground the
skin particles with alumina and water in a sterile
mortar, and plated out the water in triplicate in
proteose peptone agar. One series of plates was in-
cubated aerobically, and another anaerobically.
Pachtman et at. (4) placed a sterile glass cylinder
23 mm in diameter on the skin, introduced 2 ml of
brain-heart-infusion broth, and scraped the skin
20 times with a sharp sterile wooden scraper. Dilu-
tions were then made from the broth, and these
were plated out in brain-heart-infusion agar.
Plates were incubated both aerobically and ana-
erobically at 37 C. Rubenkoenig and Majors (7)
used essentially the same method, but rubbed the
skin with the tip of a pipette instead of a wooden
applicator.
The serial-basin surgical scrub technic of Price
(i) and its many modifications (Pohle and Stuart,
8, Traub et at., 9, Cade, 10, Quinn, Voss and White-
house, 11) are widely used. These methods consist
of washing the hands, with vigorous brushing, in
a series of basins of water, and doing conventional
agar plate counts on each basin. The number of
bacteria per basin (or its logarithm) are then
plotted against the number of washes or basins, or
the time of scrubbing. When the log of the number
of bacteria is used, a linear plot is obtained over
a range of from 5 to 10 basins, indicating a marked
reduction of the number of bacteria as the number
of scrubs increases (Price, 12). The total number
of bacteria in a given area of skin may be estimated
by graphically summing the area under the curve.
Biopsy methods have the advantage of yielding all
the bacteria in a given sample of skin, but suffer
from the disadvantage of inflicting some trauma
on the experimental subject unless extremely small
samples are taken. Ordinarily, therefore, very
small samples are used. Walter (13) employed this
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method to study the effectiveness of shin antisep-
tics, and employed shin samples 3 by 10 mm. (0.3
cm2). Myers et at. (14) employed essentially the
same method. In both of these studies, the skin
was incubated in a liquid culture medium, and no
quantitative studies were undertaken. Because of
the small size of the biopsy, many of the samples
yielded no bacteria.
Wolf (15, 16) employed Scotch brand cellophane
tape to study the surface relief and structure of
the keratinized surface layer of the human epi-
dermis. He found that successive horny layers of
the stratum corneum could be removed as a sheet
of cells one cell thick by simply pressing the tape
to the skin, and quickly peeling it off. Pinkus (17)
employed this method with Scotch brand 600
cellophane tape to remove 20 to 30 layers of cells.
At this point the shin became sore and reddened.
Biopsies were taken from these areas, sectioned
and stained, and mitotic indices were determined.
It was found that the epidermis on the flexor sur-
face of the forearm contained 15 to 20 layers of
horny cells, and that the removal of these cells
by the tape-stripping method triggered a great
increase in the mitotic rate 24 to 48 hours later.
Calculations from his data indicate that a mini-
mum of 6 days would be required for the replace-
ment of the normal 15 to 20 layers of horny cells.
Graham (18) employed Scotch brand cellophane
tape to diagnose infection by pinworms (Entero-
bius vermicularis). A bit of the tape, adhesive side
down, is touched to the perianal region, pressed
onto a glass slide, and examined microscopically
for worms and their eggs. Porto (19) used the skin-
stripping method with Scotch brand cellophane
tape to diagnose pityriasis. Keddie, Orr and Liebes(20) evaluated several Scotch brand tapes for this
purpose, and found that the cellophane 600 tape
was not suitable for fixing and staining procedures
using alternate immersion in aqueous and organic-
solvent solutions because the cellophane film curls
and takes up dyes. The vinyl plastic tapes, Scotch
brand 681 and 473, and the acetate plastic
tape, Scotch brand 800, were found to behave
much better, and the authors developed elegant
methods of staining, clearing and mounting skin
cells and accompanying dermatophytes on slides
for microscopic study. Sternberg and Keddie (19)
applied the method to the isolation of Pit yro-
sporum orbiculare from lesions of tinea versicolor.
Skin strippings were prepared on Scotch brand
681 tape and laid on the surface of Sabouraud's glu-
cose agar and Martin-Scott's tauroglycholate agar
containing antibiotics. The method is ideally
suited to the enumeration of bacteria in the skin,
but does not appear to have been used for this
purpose.
MATERIALS AND METHODS
Evaluation of tapes. The selection of a suitable
tape for the purpose was made on the basis of
transparency, convenience and effectiveness in
removing a uniform layer of skin, and absence of
bacteriostatic activity. Samples were tested for
bacteriostatic activity by cutting out a 7 mm disc
of the tape with a cork borer, and laying it, ad-
hesive side down, on the surface of a 9-cm agar
plate containing 10 ml of agar which had been
inoculated, while in the liquid state, with from 10
to 106 viable cells of the test bacteria.
Another test for antibacterial and antifungal
activity was made on one of the tapes. In this case
a loopful of the inoculum, prepared as described
below, was spread directly on the adhesive side of
the tape, allowed to dry, and agar spread over it
with a pipette.
Orgenisms. Bacillus subtitis and Staphylococcus
oureus (F.D.A. 209) were employed in agar plate
diffusion assays. The same organisms and Escher-
ichia coti (Crookes' strain), Pseudomonas aerugi-
nose, Mycobecterium phtei, Aspergillus niger and
Cendida etbicans were employed in surface-tox-
icty tests on tape surfaces.
Medic. The bacteria were cultivated on APT
agar slants (Case Laboratories) for 18 to 24 hours
at 30 C. Fungi were grown on Mycophil agar (BBL)
at 30 C. A loopful of cells or conidiospores was re-
moved and emulsified in 10 ml of buffered mineral
salts medium for the inoculum. Several media were
used in the assays: tryptone-glucose-extract agar
(BBL), DGA agar, DGAY agar, and GY agar.
Bacteria from human skin were enumerated in
tryptone-glucose-extract agar, DGAY agar,
DGAY agar plus 5% serile horse serum, DGPY
agar, DGPY agar plus 5% horse serum, and DGPY
agar plus 1% horse serum. The formulae of these
media arc given below.
1. Buffered mineral salts medium
K2HPO4 7.0 g
NaH5PO4 2.0 g
MgSO47 HO 0.10 g
(NH4)2S04 1.0 g
CaCl2 0.03 g
FeSO4'7 H20 0.01 g
H3BO, 0.01 mg
MnSO4 0.01 mg
ZnSO4 0.07 mg
CuSO4 0.05 mg
MoO3 0.01 mg
Distilled water to 1 liter
2. GY agar
Glucose 2.0 g
Yeast extract (Basaminc-Busch) 1.0 g
Tonagar (Oxoid) 8.5 g
Distilled water 1 liter
3. DGA agar
Glucose (autoclaved separately). 2.0 g
L-Glutamic acid 600 mg
L-Cystinc 200 mg
L-Asparagine 800 mg
L-Alanine 400 mg
Ethylene diamine tetraacetic
acid, disodium salt 20 mg
lonagar (Oxoid) 8.5 g
Buffered mineral salts medium. . 1 liter
4. DGAY agar
DGA agar plus 5.0 g/liter of
yeast extract (Basamine-Busch)
MICROORGANISMS IN THE SKIN 131
5. DGPY agar
Glucose (autoclaved separately) 2.0 g
Bacto peptone (Difco) 5.0 g
Yeast extract (Basainine-Busch) 5.0 g
lonagar (Oxoid) 8.5 g
Buffered mineral salts medium.. 1 liter
All media were sterilized by autoclaving at 15
psig for 20 minutes. When horse serum was em-
ployed, the sterile serum was added aseptically to
the agar which had been melted and cooled to 42
to 45 C.
Culture methods. The assay plates for the bac-
teriostatic activity of tape samples were incubated
for 18 to 24 hours at 30 C. The tape samples were
carefully removed, and the surface of the agar was
examined with a wide-field stereoscopic micro-
scope to determine whether inhibition of colony
growth was obtained in the agar which had been
in contact with the tape. The diameters of the
zones of growth inhibition, if present, were meas-
ured.
Tape samples with layers of human skin cells
attached were cultured in two different ways. In
the first method the tape was laid, adhesive side
down, on the surface of the sterile solidified agar.
In the second method the tape sample was laid,
adhesive side up, in the bottom of a 9 cm poly-
styrene petri dish, and 10 ml of sterile agar, melted
and cooled to 42 to 45 C, was poured over it. The
plates were incubated for 2 to 5 days at 30 C, and
the colonies which developed were counted under
a wide-field steresocopic microscope at magnifica-
tions of 10 to 45 times. Only colonies in actual con-
tact with skin cells, attached to the adhesive on the
tape, were counted. Colonies within 5 mm. of the
edge of the tape were not counted, since they may
have come from contaminating organisms on the
edge of the tape.
Skin stripping method. The tape of choice for this
method is Scotch brand 850 industrial tape. This
polyester backed tape is perfectly clear and trans-
parent. Two-inch wide tape was used in all tests.
The tape is sterile as received from the factory.
This is a fortuitous result of the manufacturing
process, since no special effort is made to sterilize
the tape. A strip of tape 3 inches long is removed
from the roll and cut off with scissors which have
been sterilized by immersion in 70% ethyl alcohol,
followed by quick flaming over a bunsen-burner.
The area of skin to be sampled is marked with a
ball-point pen, and the tape is pressed firmly to
the skin, peeled off, and laid face up in the bottom
of a 9 cm polystyrene petri dish (Falcon Plastics
Co.). A 15-mi portion of melted and cooled liquid
agar medium is poured carefully over the speci-
men. The plates are incubated for 2 to 4 days at
30 C.
EXPERIMENTAL RESULTS
The results of a survey of many types of tapes
and plastic films for bacteriostatic activity are
presented in Table I. Note that every tape and
film exhibited some degree of bacteriostatic ac-
tion. The activity was much more pronounced on
GY and TGE agar than on DGA agar. The cause
of this bacteriostatic activity is not known. It is
interesting to note that the polyester film from
which tape 850 is made was more bacteriostatic
than the finished tape, which suggests that the
backing is more bacteriostatic than the adhesive.
Tape 850 showed the least bacteriostatic activity,
and it was colorless and perfectly transparent.
Therefore it was selected for further study.
Samples from 3 different rolls of this tape were
tested for sterility on DGA agar and for ability
to remove uniform layers of skin from the arms
and backs of a number of subjects. The sterility
tests were negative. The tape samples bearing
skin cells, were pressed to clean microscope slides
and examined under phase contrast illumination
at a magnification of 970. In every case a uniform
layer of the stratum corneum one cell thick was
removed.
As a further check on the suitability of the tape
for culturing microorganisms, a two-inch square
of tape was laid, adhesive side up, in the bottom
of a 9 cm polystyrene petri dish, and drops of cell
suspensions in buffered mineral salts medium were
applied and allowed to dry. DGPY agar plus 1%
horse serum was applied with a pipette to cover
each smear, and the plates were incubated at
30 C. as usual. Control plates had the same inocula
applied directly to the bottom of the dish. B. sub-
tilis, S. aureus, E. coli, P. aeruginosa, M. phlei,
A. niger and C. albicans were employed as test
organisms. No inhibitory effect of the tape could
be observed on any of the test bacteria or fungi.
This tape was then employed to study the dis-
tribution of bacteria in the surface layers of skin
on the backs of two other subjects, J.L.S. and
R.B. From 3 to 5 layers of skin were removed
successively from each of 4 different untreated
test areas on the back of each subject. The tapes
were laid face up in the petri dishes, covered with
DGPY agar, and the plates were incubated for 2
days. The data are given in Table II. The bac-
terial count on subject J.L.S. was consistently
much higher than that on subject R.B. Question-
ing of the subjects revealed that R.B. used a
bacteriostatic soap, while J.L.S. did not.
Counts were then made on the second and fourth
skin strippings from the backs of 13 healthy
men, including subjects R.B. and J.L.S. Two
series of skin strippings were made from adjacent
skin areas. One series was incubated aerobically
at 37 C. for 24 hours. The second was incubated
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TABLE I
The bacteriostatic action of 3M tapes and films
Type Tape or Film Film Adhesive
Diameter of Zone of Inhibition, mm
Bacillus subtilis Staphylococcus aureus
TGE agar TGE agar
850, PTA polyester acrylate l2p X
810, 3AW cellulose acetate acrylate 11 X
1525, STA polyethylene acrylate 19 X
1530, STB non-woven fabric acrylate 13 X
5, EMA polyester acrylate 24p, 12c X
59, EMS polyester acrylate 2lp, 13c X
810, AW cellulose acetate acrylate 11—15w' x
810, 3AW cellulose acetate acrylate X_11* X
810, 5AM cellulose acetate acrylate 15_19* X
800, 6AM cellulose acetate acrylate 12_16* X
experimental polyester acrylate 8
experimental polyvinyl chloride acrylate 13
600, 17CHC cellophane crude rubber l2p X
800, AG cellulose acetate acrylate l2p l5p
473, VGF polyvinyl chloride acrylate X X 10 8p
666, 5DCT polyvinyl chloride acrylate X 23p
665, 2DLT polyvinyl chloride acrylate X iSp
681, 2PIIC polyvinyl chloride crude rubber 9p lip 11 19
890, 4FGA cellulose acetate crude rubber 15 24p
256, 3MMII paper crude-Buna
rubber
11 l9p, lOc
850, 2PTA polyester acrylate X X X X 12
710, 12APS cellulose acetate crude rubber lop l5p
400, 2DCC paper crude rubber 12p l3p
249, 4MPC paper crude rubber 11 9
polyvinyl chloride film — — 7
cellulose acetate film — — X X lip 15
cellophane film — — 11 X lip 20
polyester film — — 8 7 9p 30
X = no bacteriostatic action.
*
= assayed 6 replicate samples taken 3—4 feet apart in a roll of tape.
anaerobically over alkaline pyrogaliol in a nitro-
gen atmosphere for 42 hours at 30 C. The colonies
were counted, and then the second series was in-
cubated aerobically for 5 days more at 30 C, and
counted again. The data, summarized in Table
III, show the wide variation among different in-
dividuals, from 0 to more than 300 colonies per 4
cm2. In most cases aerobic counts agree well with
anaerobic counts, but subject J.L.S. is an excep-
tion, since he gave very high aerobic counts, but
low anaerobic counts.
The skin sampling method described has been
widely used in our laboratory to evaluate different
skin antiseptics. Some representative data are
presented in Table IV. In these tests 14 successive
layers of the stratum corneum were stripped off
the back of subject J.L.S. and the inner surface of
the forearm of subject D.M.U., and layers 1, 2, 3,
5, 7, 9, 11, 13 and 14 were cultured as described
in DGPY agar plus 5% horse serum. No attempt
was made to go beyond 14 serial strippings, since
the skin often became slightly reddened and sore
at that point. All soreness disappeared within a
few hours, however, and no damage to the skin
resulted. Table IV shows that J.L.S. had a high
bacterial count on each of many occasions, which
included every season of the year. Subject
D.M.U., who also did not employ bacteriostatic
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Skin Layer
No. Subject
1
1
1
1
J.L.S.
J.L.S.
J.L.S.
J.L.S.
2
2
2
2
J.L.S.
J.L.S.
J.L.S.
J.L.S.
3
3
3
3
J.L.S.
J.L.S.
J.L.S.
J.L.S.
Area No.
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
2
2
1
1
1
1
R.B.
R.B.
R.B.
RB.
2
2
2
2
R.B.
R.B.
R.B.
R.B.
TABLE II and scooping the agar whole into the lid of the
Counts on 4 cm2 of skin on the backs of dish. The tape sample usually remained attached
several subjects to the bottom of the dish with roughly half of each
colony still adhering to it. The agar was now lying
inverted in the lid of the dish with the other half
of each colony on its exposed surface. A 2.2 cm
diameter circular coverslip was cleaned in 95%
>200 ethyl alcohol, dried, and pressed to the agar sur-
>200 faces which had formerly been in contact with the
>200 tape. The coverslip was removed, allowed to dry
for a few secones, stained for one minute with 1 %
>200 alcoholic crystal violet solution, rinsed off with
>200 tap water, blotted dry, mounted in immersion oil,
>200
and examined under an oil immersion objective
ca. 100S
at a magnification of 970. As many colonies were
>200 examined as could be conveniently found, and the
>200 morphology was recorded in every case.
>200 All of the colonies studied from J.L.S. were
>200 cocci. By way of contrast, D.M.U. had many
bacilli as well as cocci. Most of the cocci appeared
1 to be typical Staphylococcus, but some were
8 smaller and did not take the stain as readily. At
6 least three morphological types of bacilli were
3 found: long slender rods, short thick rods 1.5 by
2 to 3 microns with rounded ends, and interme-21
diate types. It is probable that many, if not all of
ca. 5oS these were diphtheroids, known to be common in
Ca. ioo the resident flora of human skin.
Many colonies were picked from the plates with
30 an inoculating needle and transferred to APT
3 agar (Case Laboratories) slants. The slants were
6 incubated overnight at 37 C. and examined.
Those which showed no growth were replaced in
9 the incubator for a week and examined periodi-12
_______ ________ __________ cally. Cultures which showed no growth on the
S = spreading colonies present which obscure first examination never showed growth. All cul-
other colonies. tures showed abundant, white, smooth, glistening
These tests were done on August 16, 1962. growth characteristic of Staphylococcus epidsrmi-
dis. The diphtheroids did not grow on the slants,
probably because they were all anaerobic or
soaps, had a lower and more fluctuating count.
microaerophilic.The frequently-used surgical antiseptic, 70% The different published methods of enumerat-
ethyl alcohol, (scrubbed on the skin with gauze
for one minute) reduced the skin count of J.L.S. ingbacteria in the skin were then compared. Two
90% or more, but did not kill all of the bacteria subjects were chosen, onewho had shown a con-
in any of the 14 layers of skin. sistently high count (J.L.S.) and one with a lower
All of the colonies on the tapes were small, count near the average (D.M.U.). Adjacent areas
circular, white and with an entire edge. The flora on the plantar surface of the right forearm of
of the skin from subject J.L.S., series 4, and from D.M.U. were treated by 3 different counting
subject D.M.U., series 7, were studied in more methods, our skin stripping method, Price's (11)
detail. The agar was gently removed from the serial scrub method using mild soap and 8 100-mI
plate with a sterile spatula without disturbing the basins of sterilized tap water, and the scalpel
colonies by inserting the spatula under the agar scraping method of Evans et al. (2). On subject
3
3
3
3
4
5
R.B.
R.B.
R.B.
R.B.
R.B.
R.B.
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TABLE III
Bacterial counts on skin from the backs of 13 men
Count per 4 cm2 of skin
* The skin was first scrubbed with 70% ethyl alcohol for one minute.
These tests were done at the following times:
Series 1 September, 1962 (back)
Series 2 October, 1962 (back)
Series 3 October, 1962 (back)
Series 4 February, 1963 (back)
J.L.S. the wooden-applicator scraping method of
Pachtman et al. (7) was substituted for Price's
method, and the left scapular area was used. All
plate counts were carried out on TGE agar.
Plates were incubated aerobically at 35 to 37 C.,
and were counted twice, once after 1 or 2 days'
incubation, and once after 4 or 9 days' incubation.
The later counts were generally slighly higher,
Subject
Series 1 Series 2
Aerobic Anaerobic Aerobic
A. 2nd layer B. 4th layer A. 2nd layer B. 4th layer A. 2nd layer B. 4th layer
1. JLS
2.FC
3.RB
4.SL
5.KP
6. KD
7.DM
8. DL
9.DTJ
10. TW
11. CT
12.RW
13.CEM
14. JLS (forehead)
15. CEM (forehead)
140
0
15
0
0
7
18
216
30
10
TNTC*
2
6
TNTC*
TNTC*
120
0
2
0
0
3
5
76
4
4
TNTC*
0
0
TNTC*
TNTC*
3
0
0
0
0
14
10
28
2
12
97
0
3
6
0
0
0
0
15
9
24
2
10
44
0
2
TNTC*
1
3S
2
2
80S
9
61
2S
SS
TNTC"
3
17
120
iS
7S
1
iS
15S
5
40
iS
6
TNTC*
iS
7
* TNTC = too many colonies to count (more than 300).
S = spreading colonies.
These tests were done on May 29, 1963.
TABLE IV
Variation of bacterial count per 4 cm' of skin area with depth in the skin
Skin
Stripping
No.
Plates Incub.
24 hrs
Series 1
Plates Incubated 4 days Plates
I2icb.
.Series 5
Plates Incub. 4 days Plates Incub. 2 days
.Series 5 .Series S .Series 6 .Series 7.Series 1 .Series 2 .Series 3* .Series 4
1
2
3
5
7
9
ii
13
14
300
180
36
14
31
42
15
ca. 100
ii
300
210
160
52
82
77
35
98
38
540
540
320
220
190
240
128
89
92
3
6
13
5
3ii
8
9
8
324
266
108
52
46
59
27
28
23
6
16
6
5
2
2
3
1
1
29
40
11
9
7
4
3
1
2
58
10
4
3
3
4
4
4
3
29
5
2
2
2
2
4
4
3
134
73
81
46
64
70
25
15
ii
Series 5 January, 1963 (right forearm)
Series 6 January, 1963 (right forearm)
Series 7 February, 1963 (left forearm)
Series 8 January, 1963 (right shoulder)
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TABLE V
Corn parison of skin counts bp four different methods
Coust from 16 cm° area of skin
Method I Tape Stripping Method 2 Price Method 3 Evans et al. Method 4 Pachtman a al.
Stripping number
Count
per
16 cm2
Basin
no.
Cntier Count per 16 cm' Count per 3.81 cm2
I ml 0.1 ml 1/10 1/100 1/100 1/20 1/200
iSubject D.M.U.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
16
20
10
3
3
12
3
9
2
3
1
1
1
2
3
1
1
2
3
4
5
6
7
8
4
3
1
1
3
1
1
3
1
1
0
2
1
0
0
0
22 5 1
Total count per 16
cm° of skin
Total count per cm2
of skin
74
4.6
1700
106
— 220
13.7
— —
Subject .J.L.S.
1
2
3
5
7
9
11
13
14
110
130
139
125
33
42
21
36
41
1940
2110
average
= 2025
332
412
average
= 372
560
555
average
= 558
118
04
average
= 106
106X200=
21,200 per
3.81 cm'
Total count per cm2
of skin 677 — 2,320 — 5,560
and these values are given in Table V. The other are therefore methods for enumerating the num-
methods all gave higher counts per cm2 of skin her of individual bacterial cells.
than our skin-stripping method. This was antici-
pated, since our method is a method for the DISCUSSION
enumeration of the number of colonies of bacteria The difficulties of the surgeon, who is forced to
in the skin, while the other methods involve dis- cut through a skin containing bacteria, have been
persing the colonies in an aqueous medium, and emphasized by Price (11). He expressed the
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opinion that no skin antiseptic is capable of steril-
izing the human skin without destroying it. The
method of Price gives a good idea of the action of
a skin antiseptic on the hands, but previously
there has been no way of studying the spatial
distribution of bacteria within the skin as a func-
tion of depth in the stratum corneum, and hence
no really satisfactory way of evaluating surgical
antiseptics on different areas of the body surface.
Others have tried to use the tape-stripping cul-
ture method for enumerating bacteria in the skin,
but obtained poor results because of the bacterio-
static activity of most tapes ([Jirich, 6). This
problem was overcome by the selection of a tape
with very low bacteriostatic action, and by de-
veloping a medium with a strongly antagonistic
action to the bacteriostatic agents found in tapes.
The tape culture method was used here to study
the distribution of bacteria in normal skin. We
have found that the bacteria of the skin are found
in colonies, rather than being distributed as in-
dividual cells. This finding was anticipated by
earlier authors, but never proved (Lovell, 2).
Keddie et al. (20) have found similar methods use-
ful in the diagnosis and study of pathological
conditions such as the dermatomycoses. Pre-
liminary tests also indicate that the method is
quite useful for the collection and cultivation of
bacteria and fungi from a variety of surfaces,
including floors, walls, textiles, rocks, wood and
plastics.
SUlUL&EY
A plastic-tape stripping method was developed
for the quantitative enumeration and cultivation
of the microorganisms present in human skin. It
was found that many tapes are highly bacterio-
static. A suitable transparent tape was found
which has little or no bacteriostatic activity, and
a culture medium was developed which neu-
tralizes any residual bacteriostatic action. Using
this tape, Scotch brand 850 (Minnesota Mining
and Manufacturing Company, St. Paul) 14 succes-
sive layers of the stratum corneum one cell thick
were removed and examined culturally for micro-
organisms. The total number of colonies obtained
was compared with counts obtained by other
published methods. The counts were much lower,
indicating that the tape stripping method enum-
erates colonies of bacteria, while the other
published methods enumerate the total number of
individual cells.
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